ELECTRO-OPTIC DEVICE 



Patent number: 
Publication date: 
Inventor{s): 
Applicant(s): 
Classification: 
- international: 



JP1 1084425 (A) 
1999-03-26 

YAMAZAKI SHUNPEI; KOYAMA JUN; HIRAKATA YOSHIHARU; FUKUNAGA KENJI 
SEMICONDUCTOR ENERGY LAB 

G02F1/136; G02F1/133; G02F1/1368; G09F9/00; G02F1/13; G09F9/00; (IPC1-7): G02F1/136; 
G02F1/133; G09F9/00 



- european: 

Application number: JP1 9970257847 19970905 
Priority number(s): JP1 9970257847 19970905 



Abstract of JP 11 084425 (A) 

PROBLEM TO BE SOLVED: To provide an electro-optic 
device which is excellent in portability, functionality and 
productivity. SOLUTION: The end faces of the first 
substrate 101 and the end faces of the second substrate 
105 of the electro-optic device provided with an electro- 
optic modulation layer between the first substrate 101 and 
the second substrate 105 are all made flush with each 
other at the end faces 107 to 109 exclusive of the end 
faces of the parts to be mounted with IC chips 110, 111 
among the end faces composed by the first substrate 101 
and the second substrate 105. As a result, the area of the 
first substrate 101 may be minimized. 
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MT F TMt/"t=n >>■ ■/ ^ Sjt-ri. 1 lIBMItW 

mMimco&iz^mtmmm i co«K±tME i c 
mm. 

mwm 1 (offlsfc mtm 2 comLtff^fmzm'^i^fitzm 

•^^-fhmwt^mm.f<zio\yx. 
Hffi5mi«o*fch«±a*-7bu^xiiiis. y-xiMi 

ST F TMt/'icn ^ mm^mm-t 1 ABsaw 

iOICf--y7°/&^'iStt^>tL. 

m^-^m^xm'^ff^mm^'^xmtxm'o^h^tix 
iriBF pc^lX'9#it-&a5:5>fcfiiBi c^-y7M0# 
m-m3 ] ^ 1 cos«&t/'m2os« t . 
mm 1 friB^ 2 (r)mRtff)m^zm.nhfitz% 

mth'mm'm.iiziix^x. 

WT F Tm\zu =j y ^ mn-^mm-h 1 mmMmn 

mtm 1 COM4 F p c ^JX 0#tt§a5:a-fcfev^Tco;^ 

miB F P C 19 ftJt-g. gP^H^lflB I C ^ -y 7'*^1X D ft 

nhtix\^h^b^m.h^hnm.^m.. 
mim4\mMimm^m3^zi5\^x. mtmi 
ff^mmi:»'y^WRX'hhL t i^b-fhnmt^ 
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[if*Ji6 ] ft*Ji iBMit^^a 3 (:i3v^T. mm i c 
^ -y riiT A B^^j^T-m 0 /^tLT I. ^: mw^t 

m-m.1 ] it*js 17^^11*31 3 fci^v^T. m& i c 
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[ii5RJB9 ] ff*JMlBMff*3l3t3iDV^T. iriBi c 
f--y7lJ:VRAM. rItlEIlIlil. ^'n -y i>'x^-^— 
[ffS^Sl 0] lt*3ll7!;Mfl«iM3fc*3V^T. lulBl 
C-^>y7l4DSP. 77-yi^a^^U. VRAM, rif 

■ [ft*3ii umimiTi^mimi^zax^x. mmi 
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mxmw.hyy'jx^ {m. tft^b?^) ^mm- 
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-y ^m&^n}-^^-)vmmf^mx%^. 
[0005]$ hkzii. yyvv^jT.'^mcowmmmz 
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[0006] ^0«^ni>">y ^mmiGHzt-y-^Z 
[00 0 7] t/S^L^r*^''^. -|^Wt:ffiffl$tLl,3^S;;7' 

[0 0 0 8] #-?Ts M^^zi5\rc\±iyyh]yiy:>^^m 
[00 09] 

(omtimm^sbx i^m^B^-^Mzm i c mmx\^t 
jaJLt. fc- a LT ^) ^tL/&^'gaco/jNffi-fiis.t/iigfi-ft(7)Pf » 

[0010] *B%BJ{±^iO«^rP«W^^^T*§ti 
[00 11] 

[ iss^fii?*-ri. /£i6co#s ] immmxmrfh %m 

t . ^^'fh'm3m^mzi5\^x . mtm i toa«± 
fc{±M *^ b u mi^. v-x%mmim^^ vm 

y ^ mmmm-^ i mnrnmrnmco i c ^ -y r-^m 

m^B< ^xffymm^K^^^zmtxm ^^h^tixa 

ici~"/ ri^m. D #tt ^iT V ^ !> ^: h ^ #11 k -rs o 
[0012] ±mmmi. % i co»ss.?/'^2os« 

i:. B>ffBSlcO»h|fiiBS2cofflSkc7)Pi«t^.tL 

ffiiB^iioSffi±w±ii*^bU^xiiig#. v-xigft 

ST F TMt^'t n •/ ^ 1. 1 ilBM^icffl 

c7)ic^-yr*^'iS{t'btL. ifiBmic7)aKkmiam2c7) 

Mi. FPC^IXDWSgP^'^^I^V^TSV^cOSffi^ 

siJiiHcfrfB I c f- -y rimm\'^hKx\^h t m 



[0013] ±mmmt. m i commx/m 2 (dwr 
t . rniBm 1 (Dm^kmtm2<Dmib(mkzm.nkfi 
fz9M3t^mmb. ^^■thmMdt^m.\,zi5\^x. 

|{iBmi«S«±tdiB*'7hU^'XlIIg#. y-xlB® 

ST F TMt/"fcn i>' 'y 9 mmmi^tt 1 HT^Maicii 
CO I ci-yrtm-f^fi. mm. 1 comjf p c stk 

OWt-&i5*t=t5V^T(7);^EffiLT*3'9. frlBFPCS: 
SX 0 #ft !> i5i>i::fiE I C ^ «y 7° #m 0 #ft /^iiT v ^ § 

[00 14] 

iwrnmummmi ^mmmt. mi<^&ii o i 
^«-ri>o -<7)B#. mi(^mmoiB<zw.2(^w& 

«C0Sffl (ffliffl) 10 7-109 SrfiX-l).! k*^"«ll 

[00 15] Lffymmt. m(Dmmoihm2</^m 
« 1 0 5 h ^-ST-^oiiLT ^wm*^ 

[ 0 0 1 6 ] f^fiL. F P C (7 l/^i/7';W ■ TU y b 
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m.\ 0 5 b\mm\\xmmuzmt£mm:m^h 
^Kx\^h, m ■mmmzTT.uzWiz^vQ.-mm 
\mw\<r^^m\tmi<ri-m.\ 0 1 hm2cos«i 0 5 

1x1 0 \tim^\^x\^h. 

[0035] imm\x\i. m i o« i o i coMffi-t 

/^^gP^Jj-t-TCP (tape carrier package) 2 0 1 — 20 
3^ffiO#ftSo TCPfcli. 7l/^>'7';l'f— 7°J:n 

■to ^r43. miimm±FPci,Tcpmti>ff)xh 

[0 036] TABS^|BV^|,^:tT«t°-y^^J^ 

^cofzi^. m^Bm^)i'(Dizmmt. swmit. tiv 

--fbteff 0 tiiit' -y ^c07 r ^ y-fL JSbI^ 

[0037] immm wmm i ^^rfei^rffli^i. i c 

^-yTl 10. 1 1 1{4. A'/P^-^ISirB^fiJfflL/SMO 
SFET ( I GFETi;i>IIf{mi>) 
ll3^=^SVl.^#|±Hag^jfij|gL^^ I Cf->yr^fML^e*i 

Ml 

[0038] icOPt. y-XiMl0fi# 1 0 3 . Mg 
t!j|ll{f# 1 0 4 {ijiX ^ ;!7MT F T ( 3 0 1 X^^^Kh ) 
X-mmh-h. ^fe. ll3t{4NS&VPSTFT^ffl 
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[0 0 3 9] ICf->y7°110. 1 1 lW<JVi^ 

W-^^B^mmtfzMOSFET ( 3 0 2T*$fl^ ) T" 
«$fLl.. ^:t0 3Q2T-*$tLSMOSFET{ifflg' 

[0040] ici--/rk bXJ-sju^M^^B^mmti 
[0041] mmmA d ifmtmmt. m^n^^'J^- 

Mzmmth I C^-yT^ S O I 
m^Z-)\^Xmm-fh, I14^:S0 I^itcOI Cf-«y7°^ 

ffmb^cJi^cow^s^-ro 114 kzmi&^j-^^-}v<Dmm 
nmmmibnmxhh. 

[ 0 0 4 2 ] 114 tiJV^T. y-xigMWi 0 3 . 

^ MEijWl 0 4{im^'tL3iX^';^-fiTFTX-ffi)t 
$ilSCMOS|l]i& (4 0 1T«§fli.) 
LT«$il-i.„ ^LT. ICf--yr4 0 2. 4 0 3Sr 
S O I Mji^F E T ( 4 0 4 XW^^tlh ) Xmm-^. 
[0 04 3] mA\.zii\\XA0AXfr.^flhSOimM 

^: t mmxh I. „ =3rfc . ^ .r tco s o i «jic7)pa^r 

[ 0 0 4 4 ] s o I w&btzi^. j^jv^mikmm 
L/sMosFETiD iW'^ae. im.'[^(mx-mifz 
mimm^Loh. ^mtmm-^mmitfh^t^zi 

X\-^l>h^X.i^ith. 

[ 0 0 4 5 ] ^fc. SOI wmmmx.x^i'KTm-M.h 

I Q,^-n-^W)mh^}:.%,mixhh. 

wttBi±$-ti:i. i b mmxhh. 

[0046] cMSMs ) imm\x\i.v-7mmi^ 

/L-STFT) hPTFT ( P^^^-Zl^STFT ) fc ^ffl 

iiS9i;:iM^t)-ti:T CMOS mm-^\mtmw^t. 

[ 0 0 4 7 ] ^-f . iiv7.mm 0 l±t:Sft^MT- 
^rSTiUMS 0 2 ^mst. ^0±tc^W hm«5 0 3 . 
5 0 4 -^^m-h o *StfeMT1i^'^ h€S5 0 3 . 5 
0 4bbX 200-400 niiiJI<7)T;l'S:::'^A-&ik (T;l'5 



[0048] mz. 03. 504 ^SSM 

«T-|l«-fktTiE7LttcOllSS'ftK5 0 5. 5 0 6 £ 

mzti bB:\'\ mmmim 505. 5 0 6 mk<nru 
^xm.^zmidmizd/'AvmMsos. 5 04^« 

[0049] ^LT. ^(^±.\,zyA M^M507^ 1 
00-200 nmCOW^ ^Z^^-fl . fA h»M 5 0 7 1: L 

x\mmmm. mt^mx\m\t^mbmt^ 
mb<mmm:Wi\-^h . ±tz. ifmm\x\immm 

5 0 5. 5 0 6 i ^^"^ Mg^McO-lPi; hxmm-h , 
[0050] J^t. #H^B«SSM 508 ^10-150nni 
(»tL<«10-75nm. L<{±15-45ni) CO 

(MtifSi, Gei_, (0<X<1) T'^Stll, 
[ 0 0 5 1 ] i d bTll5 (A) aymm^hiitzh. 

v-^-%%fz\±\y-^-~%b nmmB.^%owm 

-^bLXM^^^-y-^V-^-^ifim-th^^. x^Jf^'V 
V~^~bLX\i. KrF. ArF. XeC 1 -k^Ub 

[ 0 0 5 2 ] S /i. l^-if-T^fc PI^<:D5|jS^^o§t3K 

^co5i3te. *3'i-3KX{iii^'i-3te5 yyii^io<r>mtm\m- 

h^b±^X%h. 

[0053] «fiWT1±. #rH«^M 508 -km. 

*\t udik. mmizm-'^titzv-f-^^mm-m 

■b-him'^l&.h. #hMS«)15 0 8c7)^H^iSH%4b 

. MSiiftttS^. AVL-xJlSSaiBOHz. l/-if-x 
^-/l^dfHi: 300~315iiiJ/cinZ ^-^^^ (US (B) ) 

[ 0 0 5 4 ] ^ d LTI15 ( B ) JcS^-rtlfcfemS* 
M5 0 ^^f*^teWT14NTFTfc^r 

-i.fiJMv p T F T i; i-£h%m(mn\znhx^^ ^^iv 

[0055] ^rt5. «iiWT1iNTFTi;^rl,fIiifc 

{iL#v^fimi±^-7^ ^xii«iii§ii-s/ifc^ci 5% 
fs^mrnifzim ( u y^M«f i> ) -^wm^. pt 
FT t ^i.fiJi«4 L % \^m&-ki°vx'mzi^y y $ 

-ti:l>f^ftt3 1 3]fi3&^feai{fii^c7E» (.Itny^WtcW 
s ) ^m!rat-s«^5^t„ 

[ 0 0 5 6 ] ^ -r. MH«HttS«M 5 0 8±fc®^t:^SK 
T-^rl>^S'.y7rii5 1 O^50-200nm m±L<\i 100 
-150 nm) (r)W^\ZjBm-h . 

[00 57] ^LT. t-f. VT-?'Ybts:UmkVl^ 

xbvx^s 1 iT-BL. A^y'&KkA-^yr'yyf 
-i^ 3 y ) (S:»-it^5 D ) Xtt-^ :ty F-t-y^-^ 
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(US (C) ) 

[0058] ^IcOBt. 5-80keV {jtmmi,Z 

{410-30keV ) t^mif. H-Xi(± ixiQi^- 1X10 
1 7 atoms/cm^ ( ^ U < {± 1 X IQi ^ — 1 X IQi 6 atoms/cm 

2 ) ^mmtn. Mmu^BOkev t 

H-XiS: 5X10i3atoms/cm2 ft^. 
[ 0 0 5 9 ] =5rt3. F-X-ai^aWtci^fe«a6T*3/&^ 

^t:H-MtL§ v«E;?)^'>-7 b-ri.*«i -^Til 

[ 0 0 6 0 ] ^itoBt. feiittssKs 0 9mmzm^^ 

^BmmtixLtd. tfz. mm^m^zMLx^:^ 
ymx^ndt§^. Tm^co'^m.mmmmzmmxh 

So 

[0061] L;5?^L^*^"^. *^»JTl4iuxiO^-?<y 7 
r)i5 1 0^^L/tx;w-K-h°y^"fc^rl,c7)-c\ ISh% 

es«M5 0 9>?)M*yaAB#^=g}ti.fWi&wiJ-rs 

i t ti'^X^ So t . ISe^HttSSM 5 0 9 COifcff fc^O 
A- -y 7 r « 5 1 0 ;6^"«-r ■?> COX\ ISs^ttSSM 5 0 9 

[ 0 0 6 2 ] tfc. ^^ryftAt^j; DJ^fiSStLSiSHm 
^M*fc*3{tS U y(^\m.rx2yr4Mt. 

m^-tmmmm xv ymmm&<^j:mi>zmw-t^ 
^ttimt u\ ^mmz-?\,^ximmth . 

[ 0 0 6 3 ] iiLhcoafcLTNTFTfc=5:l>«jit: 1 5 
mTcS^^nt/S^.. l/J>"Xh-7X^ 1 1 l^|^*t, 
Sf^ct^NTFTfc^rSMJi^lltTl/i^'XhVX^ 1 1 

smm-^. ^ix. mmi>zPTFTt^j:mMi<z 
MIX 1 3m^)^miftitz7tm i^mmxiM^y) 
^mant-So mnxmi±%mmy(omMxmimmz 
-ttiifm\ tstiyiiimzi>:ffv^j^^-i yj^y 
m^m^^i^thnmxhi,. ms (d) ) 

[0064] us (D) t^S^UcIgfciDPTFTfc 

^h^mcoi 5m7m(^mMiM(DM^tmmi,z. a- 
-y 7 r if 5 1 0 *^ ^ :t ^aABt^oafs^ffiM L . mmu 

[00 65] micoyfimmMxmmrii-z^. 

7rJi5 10. Ui^Xh~^X^'5 13^:m^Lfzik. a° 

^--y^^-i,zx D vstti 5 15. 516 -kmm-h 0 ^ 

0. (US (E) ) 



[0 0 6 6] bmtiS 0 3. 504^VX^ 

Ue«BE3te^tf a i hTVJ^-;^ bvx^ 5 1 7 . 5 

({me^i:{±uy. 5H:«) ^matx ixio"- 5x10 

i8atonis/cm3 gftiOffitS^^Mif^^ji 5 1 9-5 2 2^ 

mmi. me (a) ) 

[0 067] mz. l/i>"Xb-7X^5 1 7. 5 18^1^ 
* Ltzik. WW y / LT 1/ i^'X b -rx ^' 5 2 
3. 5 24tffM-ri.o ^COm. PTFTJi^^t^M-p 

6 (A) COmi^^hmB^ ( IXlQis— iXlO^Oatoms/ 
cm3 mM) fc}iJDLTNTFTcoy-XMii5 2 5. F 
l/-f yfIii5 2 6^^JfrSo 
[0 0 68] ttc. icOBt. 5 2 7. 5 2 8T-S^$llS 

DDMii (Light Doped Drain ) kLxmmth. 

^=5 2 9x^'^tiimmi±^^^'^mfmmk^j:h. 
me (B) ) 

[0069] l/i>"Xb-7Xi?5 2 3. 524^1^ 

SUcfi. ^M{4NTFT^^^fcMa«tetTP-i>'X 
bVX^'5 3 0. 53 l^fgj^-rSo 

[ 0 0 7 0 ] ^ LT. PS^ftws^iftiTc* am 
mziiT^uy. -(y-J^A) ^ 1X1019- i 

Xl02 0atoins/cm3 mM(7)m^k^X miiZmul . PTF 
TCDV~XWM 5 3 2. VU^ yWM 533 ^mj^t 
So i;^^. 5 3 4T-5^$tL|,«ji55if-^:tvP?^JtfMi: 
(116 (C) ) 

[0071 ] mz. Ui^Xh-^X:? 530. 5 3 1 Srl^ 

:t yaEAii#o««coiiiafc ssjn L/t^ittKT)^'^ 

^ffdo (1116 (D) ) 

[0072] v~^~r-~i\^ifim\^tzio. mwm 

M5 3 5^ 300-500 nmOJI^tCj^fig-rS « MW^M 

5 3 5\m\tmim. wmmm. ^ttstMXii-e 

[0 07 3] ^LT. ^C0±fc#JI^JlT-^rl.y-xm 
S5 3 6. 5 3 7^t/"NifcaKP'^y«S5 3 8&J^j£ 

y. ^y/xxy. ^ u 7 ■ryxjim'^coitiiffitrffl 

V^tL{fSV\ WMli 100-300 nint-rtL{f^V\ (|116 
(E) ) 

[0074] mmz. ^mz^Lxymmmm^. 350 
°c2mmmm<^tmmm^. m¥ m\,z^^:^^m 

±-0X116 (E) {Z7r.tm:mm(^cmosmm^i^ 

[ 0 0 7 5 ] =5rio. mm-? V 'j'^xmmmmmm 
TFTtt. ^-(^^^.(Dmzmmmm^m^h. -e^o 
±}zY\^4 y'mtm%m^zmmtmmmmmm- 
^^itx-^m-h. 
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[0076] *||.%0J-ri4. m±cO«=5rXgT-f1^§tl 
[0 0 7 7] tfz. **tgMT1±NTFTfcPTFTtC 

M LT F -7°mf-o x\'^i>tiK <mmffnf 
[0078] tfc. i-^:^-iV¥-r^fioi>zLxi^. m 

(Dmj^t LTNTFTc7)^2^X{±PTFTc7)»tMLTf- 
^:^.)UY-rmdmmi>t^d:^. tfz. NTFTi: 

p T F Tcomiji>zmtmmm<Djm^:mM-thi^ h 
Do I. $ ^>fcs mwtiTtm ( 1 sm^t** /ifi 1 3 

[0 0 7 9] mmme'j^m-immi. la-^vrc^ 

iXh 0 ^CifS¥8-301249^. |l8-301250-^fciBa$tL^c 

TFT ^fflv^/s^^i^isiijii^f ijffl-r s*i-^(7)fij^s^-r o 

[0080] #MT8-301249-t. lel8-301250-^tCiS®$ 
tL/STFT{i:#^tilfis3ES/&^'aIV^/ti^. «I Cf-y 

ffl V ^tL{^ I c ^ 7 7°io^p t fx 0 a V ^>0%t^T-^i t o 

[ 0 0 8 1 ] ^1 0 1 <7y^±.\zmm-h ^' h 
baTFT{i:fc-i7)a^rrn-feXT-?^jt$tiTi1ifc5r 

^<mti:^^yj-^fA MlTFT{i<&ffl«S»T« 

[0082] mi \z'^-t(^\i% 1 «fflS±c^SM««J^ 
»^l:L/slir$>i.„ HT (A) tfel^T, 7 0 1{M 

t-«§tLf^#> A^^-^ hMTFT5!)^/i>^rl.ii«V h U 
^XIIIS#7 0 2. y-XXJi:^^ Ma6»7 0 3j&« 
-tfz. 7 0 4{i:!|tB¥8-301249-t. 118-3012 
50-^t:IBil§ tL/S T F TXmWm. L/^c^ftf - -y 

[ 0 0 8 3 ] 117 ( B ) tcrs^-Tcott^^ftf- 77° 
7 0 4 ^ 7 X ^ X y^^StO C O G-ST-K 0 #ft^^^ 
I. „ 7 0 5 {±#>T ^ yj^-'V-f ^TS) I. „ 

[0084] mtmM ] *^sfiMTii. m 1 

#M¥7-130652-t^f|liBilc7)SffiT-|SH^Btta«ffiSrm 

u y^m^wffl \.xwm-h^m\^z-o\yxmm 



[0085] i-f. 118 (A) fctJV^T. 80 1JM7 
8 0 2«Ttm 80 3. 8 0 4{4NaS«tt 
c7)rftU S/U ^yHf^rS^^W Ml®. 8 0 5\ifA Mfe 

8 0 6{i:#H«B«?i*Mt:-&-So fAvmmmm 

m 5 fcS^ Lfc«f4^r \mx ^fflv^l. i i: A^'^tlT'l) 

1.0 

[0086] imm\XM. ^iTb^SSMS 0 6i7)±^C 

8 0 7 ^jijs^-ri. „ - «y 8 0 7 <mmimt 
immhkzi hwmi-\m52^^jmiz%^m^iifd^ 
mm\mti\m\^. =5rt3. ii<&fii£7)^»ji&v'«t 
m2(T^}i%^v)^m^m\-^hz.h»x%htK mm: 
^mLx-^m\m\x\twm(nmm\ i fciatg^tL/ss 
'mm\^h. (118 (A) ) 

[ 0 0 8 7 ] ^rfe. mwmh \^X\t:=~-;'ri\'W\-\z 
3A>h (Co) . ^ (Fe ) . nv^J^J^ (P 
d) . (Pt) . 11 (Cu) . A (Au) . 
r:i>A (Ge) . i§ (Pb) . il^}-^2^ (Ga) ^^ffl 

[ 0 0 8 8 ] t m/imx\wmm<n'm^iMk 

xt°yn- h^T'tf 5 W*LTI>I.A^\ ^ ^y^A^ 
tfc{i7°7Xv F-b°y/S^fflv^-& iT-t I. o 

[ 0 0 8 9 ] J^tc. fiK7c*i^^Jnig*mT Uz to . 

500 °ciB#HSjK07j<*ffit«oft. ymmm%. 

#HMi^c:{i:iS*#HM4'fc*3V^T 50O-700 °C 
m\Z\t 550-650 °C) OfiKT- 4-24BtHiOjllWI 
(7r-:t^XT--;!/) tjDi.T#Hli«3S*M8 0 6c7) 

fe%^t^^f «iMTi±M*#iii^T55o 'zmu 

t7)jDiiMa^ffV\ |gHmS«M8 0 8Sr#i.„ (118 
(B) ) 

[0090] mz^ MWMUU^-^-fhl^ly:^ b^x 

^8 0 9^?ijt-rs„ z.(mumi. mzmmhi^x 

[009 1] MZ. l/>>"Xh-7X^80 9^-7X^fc t 

XJi^^yH-tfy^-^^ISv^^, »^m4RF«:^ 
^20W. imnSk 5'-30keV (ft*Wt«10keV ) kz 
^SL. Uy<7)H-X»4 lX10i3atoiiis/cni2 m± (ff 
SL<{± 5X1013— 5Xl0i5atoms/cni2 ) t-tSo 
[0092] m^-fh U ymSOg^i: LTtts Mam 
?J«M8 0 84'fc#itll.~>y^r/W?Mi 0 i llffm± 
sV«^is!lPtl. k fiV\ ±Jicomi±?^«l8 0 8 

lXl0i9atoms/cin3 (7)r:.y^r;W;?)%^ii|,(7) 
T-\ -e^O^l-^fcfi IX 102 0 atoms/cms mKcOUy^risJP 

[ 0 0 9 3 ] d tT . femSSKS 0 8 c7)-|Pfcf4 
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u y:b^m\i^tircmm i^-v^ u y^mm) s i o 

1 2i}m^^ti^. (118 (C) ) 

[0 0 94] mz. \y=JXh'?:^:^8 0 9^'mi:bfz 

d „ ^(Dtmmi^z^ ^ u y^ims 1 3 . s 

1 4fc#ttLl.::i-y^;Hi^EPT-*§ixS«tc^--y ^ U 
y^^'MiiS 1 0-8 1 2«3I$tLTVK « (US 

(D) ) 

[0095] ^KDnm^miiT^^mmm. 7mwm 
mimmmmtzit^^tiyyTmittsmimmm 

tt 400—700 "C (MtKii 550—650 "O tb. Mil 
HtPaltt 2 BtPiJiLh (lif S L < 544 - 1 2 BtPel ) fc -mH' 

650 °C&,TI,zi-l^ttimtU\ 

[ 0 0 9 6 ] ^1 a Lx-y-y ^ V yi^ims i o-s 1 2 
-=^yyLx. s^'-x^uy^'iMs 13.8 1 40;^ 

/&^'^^rl.^f§ttJ18 1 5. 8 16^m-ri.o CCOll. ^' 
7^ U y^fMS 1 0-8 1 2mV^c0jfi#{4aii^(3 

[ 0 0 9 7 ] ^^'-y ^ y y^-mmn-^xm^fifz^'m 

8 15. 81 6cf't^#^£■r«.™■x^;^^ifttt 5xlO"at 
onis/cm3 OT:tmS$tLTV^I.ii:5&^"S IMS (M 

%m^^zi6\-fmmis iMs$mimmAMx-'&m^ 

tlX^^^. ) 

[0098] 'mkX\m^Tm<nWmX' 5x101 7 atoms/ 
cm3 mhLmmLX\^ts:\^tiK mmz\i.9ts:<bh 

ixio"atoiiis/cni3 ms.±x-f,zmmLx\^h t^tx 

5r*5 . ^SS^J:{4::^ >y "DV^if 5 X IQi 7 atoms/ 
^X\^h. 

[0099] JiLhO«fcLTH8 ( E ) \<Z^t'm.tm 

^ti^. mim\5i<zmLfzi:mz%m. me 

( E ) m-^j:mm<7)c m o s mmimth ^ t mt^ 

T\,znLxifmmmwmmmth t mtixh 

So 

[ 0 1 0 0 ] t/s. ifmmmxw) y(7)mu^mt tx 
A i^y'^vrnttzMA ty ¥-\fyymz:mi^miw^ 
ix\^itK vy^^tsmmM^x<7)7=^'-)u mm 
^ ) . u y^-^mmm^p^coy ^ y y^' ( mmm ) 

[0101] mmms 3 *ji%0jTi4. ^js^j 1 -c* 

tJ^cfflitcOMBli^ ^ ;^ffiT F T ^ 

xA v^ym^tifzA ^-'J^y-tmf&t^^k 

i^X^l. A^-i^^ y^\i T F Tg|5 k X- 



[0102] *lltWo«^r«k■rtL{^MB^B^^°^^;^g 

icO*i^. IC^-y7°fcMLT-^^-v''-fey-9-^|IJ 
fPt■|.;^^fe^O$IJfflI|llS#^IImt^^: h i^^T*!. » 

[0103] c«ifSM9 3 «%Bj{4. mmcm^mm 

kLTEL$ff4 («EL. il^EL) ^fflV^/^^EL^ 

So 

[0104] ^ffi^Bjfttm^^gafcit/'^ti^fflv^ 

T-\ ii«T ^ ^ fciiffl-ri. i k xwmtmm 
wkmh^hifx^h. 

[0105] immm 1 0 ] imtmixM.. ^mm^m 
mmm^mzmm^ith i Q^-n°<mm\km9\z 

^-f-y'xivm-km^-^XWmh. =5rfe. .^t^THttL 

fzWmf I C ^ -y TCO i/Xr AffifigX* So ±fz.:m 

%m\x\xr')'xin%^-kf'J^ivm.bfz\k. n-ay 
^mLxm^n}^A-Mzmmtmm\^^'f. 
[0106] ^vm^^mmtihTi-uymmimm 
1 1 . Gfi-f- 12. Bfi^ 1 3mf7m-mmim 1 4 , 
mmmmmm 5x%^. ROBft^i 1-1 3{4a/ 

D3yA'-^ 1 6 . VRAM 1 7 (B#HW#;i^ff 
a) . rltlE+SttRW^lS. D/Ar?yA-^i 

9 ^grr-^n^'-fi-tx-aj^^iis » 

[0107] -eiOrel iJ' n •/ ^ S/i^^P-:? 2 0X147^ 
¥|WlfiJfi-t 1 4 . filtlHlSJfi-f - 1 5 ^TCt X G A . S X 

A/DnyA-^J'l 6. VRAM 17. rWE 
+SttRW§18^tj^/i.tLS. ^'n-y^'i/x^^^lx- 
^J' 2 0 {4$IJ«^^ 3^21 XMm-^fl^ o 

[ 0 1 0 8 ] i d LX. 'Zmti:mm^mi.tzT-fxim 
#i:LXRfi-t2 2. Gfi-t2 3. Bfi-f-2 4*^'ai;'J§ 
tLSo ?lH%^N°^-;H:{4TFTX-i -9Xy-X|ilillIlg#2 

5 . MiillIII§2 6 . b y ^X[IIg§2 7:i&^B 

fig^n. BU3i<?)Rfi-f 2 2. Gfi-t2 3. Bfi-t2 4/&^' 
y-Xia!jW2 5^ji'?>fLSo 

[0109] mmm 1 1 d *^ttMxi4. ifmmm 
mwt^^mzmm-^fih i c^7r««Bgfij^iii o 
\.z^-fy'x2 ^m^m^^xmrnth . ■mtmuTi-u 
m^^^cot m^nJ-^^^Mzmm-t^ mmi^m-t. 
[ 0 1 1 0 ] ^rs. MM'^mmmmmi oxmm 

[0111] m^^^mimtifzTi~^m^ (Rm 
1 1 . Gfi^i 2. Bfi#i 3 ) immmso. ra 

iE+SttEW#i8. -9-y77^)i^-;^F3 1. A-.y7 
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mitiTi-um^t LTR€^3 3 . G€#3 4 . 

[0112] mmmi 2 ] «i«ti4. *ii^HHt7) 
mm3te^s«fa§tii. I ci-^yrcommmi 1 

[0113] Rfi-f-4 0. Gfi^4 1 . Bfi-t4 2{4. 

fiji.{f 6-8bit mm-t^T'J:^jm^Th6. rg 

Bfi-t4 0~4 2{±VRAM4 3. rmiEmm44T'£.^ 
Wj:mmmk^tl. Rm#4 5. Gfi-t4 6. B€#4 
7k^-5Ty-X|gilllSS4 8^i;3ifi$^II.. **lt 
V-X|gilll]if#4 8{4Ti>'^;Wi^fc*fJiBL' 

[0114] mmm 1 3 ] ^mmmrn. ^^mmrnco 
mm.^mi>zmm-^ti^ i c^-yrco«Fij$:iii 2 

jim'^i-mMM-mm lt*^ ^miB^-^^^Mzmmt s hi 

[ 0 1 1 5 ] ^r*5. mm^j:mmimtMmi 2xmzm 

[0116] r'J^Mt^flfzRGBm^A 0-4 2\± 

;'<^y 5 ifciaii^ixT^soiiB^ti^aiL&ffd^ 
[ 0 1 1 7 ] ^LT. mism^fifz^^r^m^mR 

AM4 3. raiEllS#4 4T%a§ilTRfi-^5 2. G 
5 3 . Bfi-^ 5 4 h ^r-o T y-XigftllIS-14 8 fcjl 

[0118] immm 1 4 ] -mmrnxu. mtmi 1 0 

- 1 3 L/S i/XrA^iit ^:A*-ri> R G B fi-t ^ 
Jt-rSilS^OlffigfiJ^ll 1 3 t:i^-r7-n >y ^HSrffll^T 

[0 1 1 9] mi 3 (A) NTSCfi-^6 
0ttYC^«iS6 1fY (»^) 11^6 2, C (-fe) 
fi^6 3i:fc^^ii$fLl.„ ^LT. ^flhm^ltRG 
B^^MEIfl6 4T\ RM#6 5. Gfi-f6 6. Bfi-t6 

[ 0 1 2 0 ] ^^D. p AL:frs^c?)fi-t^rfc"ffiiOTVffiiS 
[ 0 1 2 1 ] t/S. HI 3 ( B ) fcS^-t«tc. \y-f- 

-t7o. c (fe) m^iibLxm^fix<h. ^fi-k 

RGB 6 4 T«l LT Rff-f 7 2 . Gff-f - 7 



3. Bfi-t7 4fctc^wi.o tfz. ym-mmimi 

5 . Sll|5]ljfi-t 7 6 m^&.zfi^ „ 
[0122] ^:in?.RGBfi-taii^>J<T ■ Sll|iiajfi# 
nmtmi 0-1 3t;:SL;^c^tim^^>'XTA|llg§t 

mimfixw.^nJ^^^)Vff)mimi^^m^ti. mm-? v 

U ^'X LXmjt^fih „ 
[0123] C*»J 1 5 3 **jliMT14. «iM 1 0 
- 1 3 fcS^ Lfz i^XxA«fcA:'3-t^ R G BiM^^m 

mmmmmmi 4 ^cs^t7-n 7 ^ e^jsv^t 

iMBH-r 0 =5rt3 . 3fs:^ffiMT1i^]|fiM 1 4 M=5r 0 . * 
H^cori^'^/l-ajitMJiS-ri. {ATV^znm-tl) tz 

[0124] fT*M-t8 ott. ryj-i-ti-^^mmfi 
fz ^T^m^^zn Lxm^ ^xmmmm^mm^m vtzm 

xjimmmi/z^mt^. ^lx. m^f^yx^K- 

hT3-^-8 2f1?-§-fli§tL/tfi-^^CM-to 

[ 0 1 2 5 ] i 3 Lxmm^fifzm^'tMPE G 2 (t 

rj-^-) 8 3{cAix. mm.^m0wm'€d. -et 

T. 7^--7>y h^m0£#84TTMc7)7:r-Vy hit, 
mzbX. §^>fcRfi-^8 5. Gfi-^8 6. Bfi-f8 7 

mywmm^s s . siiPifflfi^8 9 mmi . 

[0126] ^fc. i :i tT14xi>"^;Wi-^^ffiD®d 
(DX\ MmmzTi-x:im'^tLX%fzUM'^l,zlt. 7 
=r -"7 y h ^^milllt 8 4 cof^t: D / A r? y A- ^ ( Hs^ 

[0127] JiLb^Oa^:LT#A,tLfetT:tfi^^*lt 

i^ji 0-1 3tc^^uci^xrAT-Ma-r§c ^i^T-^ 

I Cf->y7TlfV\ I Cf--y7°±T-Ma$il/Sb'T*fi 

^^TFTxi.'^xmm^mf&^tifzv-^/^^ h 

[0 128] C^»J16] 

[0129] ^mmmxn. Mimmt-^mmmm^B 
\.^xmi5m^^xmmti. ^^SMxii^ 

ft«*^^?lB^HA°^VW4fe^{tM1-|,**^^«fch I. „ 

[0130]iI15 (A) ii:-fe;m^jiSi:*5V^TttO 

xff)±mm&imt^xmx% t „ h 

1 5 (A) tCtJV^T. 1 50 IT-S^^tLScDtt^—zW 

Kh. -mmmxn. t-t. mi 5 (a) fcs^-rufcM 

H^APl 5 0 2c7)jgfiSc§ii-I.H^x^'7^A'-fcJ;-o 
[013 1] ;^^'7^A-J:{4, SSfcifflV^^f 

[0132] ^rfc. Sffi^^W^JttocO^Mi: bTtt 
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m^Bmxmm^x^^mi 5(a) cDm^Tim^m 

[0 13 3] k^^-C: mi 5 (A) 

(TF Tt:imtmcomm) 1503 hS2soami 

(Ml^iili7)«) 1 5 0 4 1 tx^ 7^ 7"3i^AixTi3- 

R-ri.» icoa^^iii 5 (B) . (o^fflv^TiMff 

[0 134] HI 5 (B) HI 5 (A) S:^EP*>5k 
■fU^ii'WzmThl. i-f. HI 5 (B) fc*3V^T 

^EPT-^-rat. mcDm^ 1 5 0 3iihm2cosK 1 

5 04il<7)HH*^^X^7^7-Ml 5 0 5-1 5 0 8^ 
[0 13 5] ^(Dm. HI 5 (B) fcS^-r«t=. ^1^0 
C7)S^1 5 04tJ^lt$tLl.X^'9-^7-«l 5 0 6 t ^ 

mm) 

[0 13 6] icOHt. ^2C0*1I1 5 0 4(7)^t 

x^'5-f7"»l 5 0 5. I 5 07^m-ri.» 

-rS^l i:T-m2(7)*iIl 5 0 4c7)-S5co;^^gl5^^S^tI^ 

[0137] JiLhiOtt^rX^ 7^ 7-ScDJi«t7 Ltz 
^•yT'f>'i5'l-cJ;D^WffV\ HI 5 (C) £7):l;fc 

m^%h , lyjico^ 1 coa« 1 5 0 3 tmrn Ltzm^^ 1 

5 0 9{SFPC&U;"I Cf-<y7W9#ftl.g|5:a-i: LT 
[ 0 1 3 8 ] S f^. «feMoaifc»aEAP 15 0 2 

miSL^fim<^^mifimi coasts 2 <7)fflsi: t« 

-p T V ^ S i \±mm.-=i X b cOfgMto^*i|, . -^x^tc h 
i3EAP^*> J: a H>lB«B«fcfit^«^r'fMlfcT-§ S/t 

mi,z±^<^J§-ti>^tl<z^j:6. 
[ 0 1 3 9 ] ^ a LT 2KcO?mA-^-;W;6i"-^Ii:^r-?fc 

2'y(DmKi/zm-$ti^ . mz. ^ff)2-Dcr)m^co^n 

[0 14 0] icOBt. 2*fe:i^O?ll|A°;t^;W3^LT-S 

^aAt-i. ^ t t^-^mxh i.iom. 200 
mmz^i^y i-mmi,zLx4m<^m^B^'^^^Mzn 

[0141] J;LhcO«fcLT. MBW^cOftAIgaV 

i^-mm±xmmTLfz^. mzmi emtm 

ST"ffiHW4l 5 1 0^JtAL/tOf\ ^:cO:5i-tt)fIgT- 



{ir^-r-<7)ffiffl*%llT-«>So =3r*>. 15 1 1{4?1II 
[0142] r-^-r- ^ffl^^SfiMh LTIii^if Sx*i 

[0143] mimts:mi:mzi.',xAmmin}^ 
:^^}vmm i:^^Bf $ tLS „ i mmiMx\±y4 -f-x 

X ^ 7 ^ 7- L < T { i =5: ^ V ^ t V ^ a « 4? L $ A^"^ 
[ 0 1 4 4 ] *WJ|T14 I C^>y7'^mD#ft 

hmmzmmth^mm^(7)^x(7y^m^zi5\^xm 1 

*!S<^SiHi:m2<7)a^K(7)«i:^il;i-l.£?)t:\ HI 6 

[0145] kLbX\ ■^mmXii-^mTMl<zi5\^X 
x^y-(7i-l,zX ^-^mk ¥A -t-fc J: h^Wk ^ffiv^ 

[0 146] t-r. 

7-^7mff^^-^;tT^'7-y^^^§-ti:. 

=f (TFT^) tMLTXM/X56^*^j&^0^-rv\ *7 

htcox-MtL<^j:\\ 

[ 0 1 4 7 ] i^-pt. mmcommz-M^mi¥mM^s 
mk-tm^j:mmmm^fix^-^^i^^zit. xhpx 
mmzMBw^^i I. 7 ^^"-tc J; 
mnxr^ -t-izxmmmd ^ lv\ mm-t 

^mi-ii§^i>ziimtiy^-t~m^'\ xwxm 
^ifm mtpmi^mM^titzm^im-f 
hm^(nmzx9y4}-^~^m^^h(7^im.tL\\ 
[0 148] tfz. mi\i^HzT¥Tx%->xmm 
^fitzmimmt. mmmxmhfix\^hkxvvx 
^mi<z <\\m^x. m^B^iixth i^~mmt 
titzmm\^ izmimmmi&^fix i ^ i. ^^54 . x ^ 
y^j-s-^t^-oxhxhiyxm^h^iizKw tfz. y 

m^wm. t . mimimziimmifi^ «^ 
mmk Lx h'^mn<nx v vx-k^mz< v\ 
[0149] ijui««fc. ^m-thmmff^Tmmz}£<7:> 
m^mm'^wmfixuhmzi'yxx^y^A-^zi: 
tmk^A-t-^zk ^mk ^m^^mi> ^km^n 
^z-mxh h . ifmmmm^zx ^y^ji-k -t- 
km^-^mii§^^zii^m^j:mjfii¥mz±^tj:M 

[0150] mtsm 1 7 D *Ji^BJ!cDfe%^ 
{4. «^=5rm7KcOTVX7°l/-^hLTfOT§tLS„ 
^fe. *IIMMWf ?lB%^i>"i-;l' 
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[0151] ^m^j:m^mmt lxh. fT^^>< 

TV. Y^'^yhf ^ Xy°]y^ . 
co-fiJSrHl 7l,z^t, 

[0 1 5 2] HI 7 (A) ^m^mmThK). **2o 

0 1 . =UPB!,1jm20 0 2 . ^PXtim20 0 3. 
^■2 0 0 4. Sf-^X-f -/f-2 0 0 5. ryT-^2 0 0 

[0153]I117(B) «bx:t^^ 0 . ifW 
2 10 1. m^mM2 10 2. #^AilSP2 1 0 3 . a 
'y^2 104. A->yxU-2 1 0 5. gtcg|52 1 
0 6T«§ni. o *W^^^T^^S2 1 0 2 fcilffl 

[0 1 54] HI 7 (C) {it^sW/PnytiL-^ 
-t:';myh°A-^) T-feO. *#:2 2 0 1. 
2 2 0 2. g^i52 2 0 3 . »X-f -y ^2 2 0 4 . ^ 
S^^M2 2 0 5T«StL|,„ *il^BJ!{4^^«2 2 
0 5^fc®jl-C-#S. 

[0 1 5 5] HI 7 (D) it^^vY^^yhf^y^rv 

4X'h 0 . **2 3 0 1. ^5^M2 3 0 2. Ki5 
2 3 0 3T-«Jt$tL|,„ *^BJtt^^M2 3 0 2 

[0 1 56] HI 7 (E) {iUTS7°0>>xi?^-T-* 
*#c240 1. )K?g2 4 0 2. ^ga24 0 3. 
S3^;t--AXrU -y^24 0 4. U7l/^:?-24 0 
5. 2406. X^y->'2 4 0 7TliJt§tLS„ 

mii^i^mu 2 4 0 3 t^sffl-r I. t h „ 

[0 1 57] HI 7 (F) «7oybS7°ni^x^^- 
T-S)19. 2|s:#:2 5 0 1. 7^112 5 0 2. ^5^^82 5 0 
3. 3K^^2 5 04. X^y-y2 5 0 5T«§fL 
•S o ■Wmim^^^2 5 0 3 i 

[0158] mirnkz. imwm'mmi\mhx 
ih< . h^^^mcommmmm-th ^ t mmx- 

[0159] M;tif . I c^-/7T-il^^:fi#«&^f 

y\f:x'-^(m%mFmm \>mm Lai., 

[0 160] 

nmmmmh ^rnhmmmittWiz \.xm^h 
it. F p c IK 0 mm\z I c f - -x r^ix D #{t I. fz>^. 



msbx-=iy)-^<;vt£'mm^m. mzm^B^'J:^- 
iX') ^mm-hz-hti^xth. 

[0161] Wt^. I C^>y7tfi8M(0i/7.f-AA° 

[ 0 1 6 2 ] if^. mm V '}^xmmLummn^ 
mmh^^vd^fA hSTFT mz^7.^i]wvv 
T) \mmmM.-:i7^yx\'m^mxhhfzit^. »t 

mmmmmm] 

[HI] ?WH^i>"^-;pco«^s^-rH„ 
[H2] MH^B^VA-;kt7)«^s^tHo 

[H3] m§3'e=j:t~)i'^mm-mimmm^ 

[H4] fc«Hti^'^-/l'^«-rsiIIE|cote:^H^ 
S^tHo 

[H5] jjt'hA^W bSTFWisglg^SK-r 
Ho 

[H6] 7r:hJ^^^mTFTC0imiM^:fn-t 
H„ 

[H7] ?iB^a^i^"^-;w<7)li)ffflliji&itHH-ri.5^cft 
i^Ho 

[H8] t^hJ^y^mTFTcofmLmi^-t 

Ho 

[H9] ?m^i^'A-/l'C0i^X-rA:jfjigS:5^tH« 

[H 1 0 ] Mh^h^ i>" J.-;t'tO>';i-rAfl|jtSrS^-rHo 

[ H 1 1 ] fe^H^ i>- ^-/l^oi/x-r A:if ^ SrS^tHo 

[H 1 2 ] Mb^^ i^'A-zl-Oi^x-rA^SrS^-THo 

[H 1 3 ] ?Wb^ i>'i-;I/C7)i/XTA«^S^-rH» 

[H 1 4 ] m^B't'J^-il'COiyX'r-^mfS.^^tm. 

[ H 1 5 ] ^BK "9 (Dmmmxmmmttfzubff) 

H. 

[ H 1 6 ] ^HK "9 (omcomxmmm-th fz^(^ 

Ho 

[H 1 7 ] m?iiiiio-M^MBj-ri.fcfei7)H„ 



10 1 ^1 £7)S« 

102 H«-7bu^xigg# 

103 y-;^igiiiaiE^ 
10 4 ^^"-f MHjHS-^ 

105 m2(Dmm 

106 FPC 



10 7-109 mm 

110.111 I C^77° 
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[HI] [112] 



105 




! 103 S; I ! 103 li 1 

^ i . ........ ^ i 
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Re-til - 

Bfg-§13 - 



_^ 18 



Rl^11 ■ 



11^14 ~ 



iii^^hmillES27 



[HI 1] 



Rli^40 — >- 








Q«#41 


VRAM 








43- 






B®«42 1- 









Bfie47 



Rfi«40- ^ 

Gia-i-41 »- t)SP VRAM 

86-^42 f 50 1" 43 ^ rfflSE 
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[H17] 




(C) 2204mtX-f7 3" 




